1. Case history {#sec1-1}
===============

The patient was a 66 year old divorced female, native of Shanghai, who had been admitted to the geriatric ward of Shanghai Mental Health Center 3 times with complaints of physical discomfort. This discomfort had been present for 2 years and was accompanied mainly with weakness of both lower limbs, and negative cognitions.

A review of the medical history revealed that the patient had no evidence of weakness as of July 2013, especially in the lower extremities. These symptoms worsened and the patient was no longer able to do housework. The patient had undergone multiple examinations in multiple departments of a local general hospital, but no physiological abnormal was discovered. However, the patient still believed she was seriously ill, and had a variety of physical discomforts, manifested as palpitations, stomach pain, shortness of breath, etc. These symptoms continued to get worse and the patient became reluctant to go out. By this time she had a depressive mood with loss of appetite, insomnia, and weight loss. The patient came to our outpatient department for the first time in January 2014 and was considered as having "neurasthenia". The patient was treated with sertraline 50mg qd and zolpidem tartrate 10mg qn, but these were not efficacious. One morning in February 2014, the patient attempted suicide by cutting her wrist with a kitchen knife in her own room. After surgery and blood transfusion treatment, the patient was admitted to our hospital in April 2014 for the first time and diagnosed with "depression". The patient was treated with sertraline 75mg/d, mirtazapine 30mg/d, lorazepam 0.5mg bid and Modified Electroconvulsive Therapy (MECT), and was discharged a month later after it she had achieved a certain level of recovery. The patient was in good mood and her physical discomfort disappeared. She felt like she did in the past, full of energy.

The patient's mirtazapine was reduced to 15 mg/d in August 2014, and soon the weakness in both feet became worse. Starting in February 2015, her discomfort in the waist and abdomen occurred again, felt like a stone pressing on those areas, with general weakness, and she could not lift her feet. The outpatient doctor she saw increased mirtazapine to 30 mg/d, but there was still no obvious effect. So in February 2015, the patient was admitted again with a provisional diagnosis of "recurrent depression". The patient was treated with duloxetine 60mg/d, mirtazapine 30 mg/d and MECT, and discharged from the hospital about 2 months later when symptoms relieved.

The patient complained of a far weaker curative effect from her second hospitalization compared with her first hospitalization. Weakness in both lower limbs was not completely relieved, and later these symptoms became worse. Six months later, the patient became depressed again, lacked confidence and was not willing to communicate with others. At this point, taking into account that the patient had complained of lower limb weakness, it was recommended that she seek consultation in a neurology department. Outpatient physical examination record noted the following: increased muscular tension in both lower extremities, which was considered as a potential sign of Parkinson's disease. The patient was prescribed Madopar 0.5\# tid for treatment. The symptoms did not relieve a month later, so the patient was again admitted to our hospital in November 2015 with "recurrent depression".

The patient had a 5-year history of hypertension, with blood pressure that was under control, but she denied presence of other illnesses. The patient said she was usually cheerful before this illness began to occur. Although divorced, she had a harmonious relationship with her children and ex-husband. She denied a family history of psychiatric abnormalities and other genetic illnesses.

Physical examination revealed a slow gait, increased muscular tension in both lower limbs, and normal muscular strength in the limbs without static tremor. Upon mental status examination, the patient was seen to be down in spirits, with a number of body discomforts, particularly fatigue (she said "my two feet are very heavy"), a tight feeling in her waist and abdomen, low self-esteem, feelings of helplessness, and negative ideas like" It's better to die ". But she also said that if she had strength, her mood would be much better.

After the patient was admitted to the hospital, a full examination was done and results were found to be within normal limits. Head MRI showed: 1. Multiple ischemic foci at bilateral frontal and parietal lobe, and corona radiata. 2. Brain atrophy. Neuropsychological tests showed: Mini-mental State Examinatlon (MMSE) score of 20, Hamilton Depression Scale (HAMD) score of 46, Hamilton Anxiety Scale (HAMA) score of 38. To make a comparison with her first hospitalization when MMSE score was 18, HAMD-17 score was 40, and HAMA score was 35. Combined with the patient's clinical manifestations and neurological symptoms, we decided to consult with the neurology department of Huashan hospital (Shanghai, China). Consultation physical examination showed: increased muscle tension in the left upper limb and both lower limbs, lower extremity hyperreflexia, and Babinski sign (+). Vertical position of blood pressure changed: supine blood pressure was 132/80; standing blood pressure was 115/65mmhg. The inquiry revealed that the patient had rapid eye movement sleep behavior disorder (RBD) and sphincter dysfunction at the same time. The patient complained of constant nightmares that were full of nervous and terrorism related content. In her dreams she was sometimes hunted and would often wake up screaming uncontrollably, waking up her son who lived two doors down. This situation had been going on for several years, long before the onset of depression. Sphincter dysfunction manifested as constipation. In addition, an additional problem was also discovered during the interview: the patient had been taking Madopar after meals, which was reducing the absorption and efficacy of her medication. Due to the data from all previous examinations the patient was given a diagnosis of multiple system atrophy (MSA) by the neurology team. Spinal cord lesions could not be excluded. She was given the following recommendations: 1. thoracic MRI scan (T4 as the center); 2. Madopar 1/2\# tid (before meals); 3. polysomnography (PSG); 4. monitoring of blood pressure; 5subsequent follow-up visit at the neurology department. According to the consultation advice, Madopar was administrated before meals, and examination was done to exclude spinal cord disease. Three days later, the patient reported that lower limb weakness had improved significantly and her mood subsequently improved as well. A week later the patient was discharged from the hospital.

2. Discussion {#sec1-2}
=============

This is a case of late-onset depression, initially manifested in typical somatic symptoms. After her first hospitalization, and treatment with antidepressants and MECT, the patient achieved full remission. However, over the long-term she had several depressive relapses. Though her clinical treatment and diagnosis initially started with depression, the real underlying issue was a neurodegenerative disease -- MSA.

MSA is a sporadic neurodegenerative disease. It is common in adulthood and is frequently seen in those 50 to 60 years old (mean age of onset, 54.2 years old). Epidemiological surveys shows that the incidence of MSA in people over 50 years old is about 3/10 million,^\[[@ref1]\]^, and there is no complete epidemiological data in China. MSA is characterized by varying degrees of autonomic nerve dysfunction, and symptoms poorly responsive to levodopa including Parkinsonism symptoms, ataxia, and pyramidal signs.^\[[@ref2]\]^ It is easily found sleeping disorders in MSA patients, RBD is the most common type of them which is even as the prelude to MSA. RBD is currently considered to be a red flag for MSA, characterized by vivid and terrifying dreams with increased simple or complex behavior in the sleep stage of rapid eye movement. At present, polysomnography (PSG) is often used in the diagnosis of RBD, and it is found that the incidence of RBD in MSA is as high as 90-100%.^\[[@ref3]\]^ Iranzo studied 67 cases of MSA^\[[@ref4]\]^ and found that 100% of the patients had symptoms of RBD, of which 52% had RBD symptoms appear earlier than Parkinson symptoms, cerebellar symptoms and autonomic nervous system symptoms, an average of 7-year earlier. RBD plays an important role in the early diagnosis of MSA. Neuroprotective treatment can be used as early as possible to improve the course of disease.

RBD is often the first sign of early alpha synuclein neurodegeneration in brainstem structures, suggesting the occurrence of early Parkinson's disease, multiple system atrophy and dementia with Lewy body,^\[[@ref5]\]^ but these subtle symptoms are easily ignored. A retrospective study by Howell et al. showed that within ten years, approximately 50% of spontaneously RBD patients would develop Parkinson's syndrome.^\[[@ref6]\]^ Ultimately, 81% - 90% of RBD patients progressed to neurodegenerative diseases. So early detection of RBD is clinically significant. Studies have shown that about 88% of patients with RBD can be diagnosed by clinical manifestations, but those patients with poor cognitive ability will hardly report RBD symptoms.^\[[@ref7]\]^ Therefore, psychiatrists are advised to clarify symptoms during the clinical interview. A straightforward case of insomnia may turn out to be RBD after more information is uncovered. Using PSG and other examination instruments is importance for the early diagnosis of RBD and the possibility of neurodegenerative diseases. In addition, it is important to collect relevant medical history for patients' partners who share the same bed. Early intervention for RBD can help avoid injury to patients themselves and their sleeping partners.

What deserves consideration is the relationship between MSA and depression, and why the patient with a final diagnosis of MSA was first presenting with a typical depressive disorder. First of all, research has shown that MSA combined with depression is common. A study from China found that MSA comorbid with depression reached 65.6%^\[[@ref8]\]^; whereas the rate in another study outside of China was 43%^\[[@ref9]\]^, and with the exacerbation of MSA, the incidence of emotional disorders increased. The mechanism is not clear. It is possible that the neurodegenerative diseases affect the synthesis or metabolism of emotion related neurotransmitters.^\[[@ref10]\]^ It can be seen that depression can be present throughout the whole course of MSA. There are both psychological factors and organic factors that can cause these pathological changes to mood.

When reviewing the depressive symptomology in this case, especially the occurrence of suicidal behavior before the first hospitalization, it is difficult to ascertain whether MSA inherently includes depressive symptoms or the depression is a separate, yet comorbid, entity. Therefore, her depressive symptoms cannot be explained by MSA accompanied with depression. But from the longterm analysis, the patient's first "depressive episode" occured 2 years before diagnosis of MSA and was followed by two relapses. With the appearance of MSA symptoms, the depressive mood became more and more serious. There was a temporal correlation between depressive symptoms and the development of MSA. Therefore, we hypothesize that the patient's first depressive episode may have been a prodromal version of MSA. In terms of the evolution of clinical symptoms, the patient's depressive symptoms had their own unusual characteristics. For example, her somatic complaints were always "fixed" - characterized by lower limb weakness and discomfort in the waist and abdomen, aggravating with each passing day, and the patient said, "if my legs were strong, my mood would be much better". It could be that the core issue for the patient was physical discomfort. Therefore, the key to diagnosis would lie in uncovering all the patient's physical symptoms. In this case, in addition to the above mentioned RBD symptoms that were easily overlooked and misdiagnosed as "insomnia", "the symptoms of lower limb weakness" are common complaints that are even more easily overlooked in clinical practice. Although we were unable to identify the patient's somatic illness at that time, the symptoms of "lower limb weakness" gradually increased. And finally, the corresponding neurological signs appeared, manifested as slow gait and increased lower limb muscle tension, which were actually a MSA superimposed Parkinson symptom. This also reminds clinicians that when you found somatic complaints, particularly with elderly patients, careful physical examination of the nervous system needs to be done to avoid misdiagnosis. At first the patient's antidepressant treatment was quite effective. A possible explanation is that in the early stage of MSA, the condition may temporarily improve after neurotransmitters are modulated from the antidepressants. However as MSA progresses, the antidepressant treatment continues to lose its effectiveness. Therefore, the patient's response also partially validated the hypothesis that MSA neurotransmitter unbalance leads to depression.^\[[@ref10]\]^ In conclusion, MSA is closely related to depressive symptoms and is difficult to identify in the early stage of MSA, but there are still "clues" that can be found through comprehensive and detailed medical history, physical examination, and close follow-up.

Also worth mentioning is that many clinicians when prescribing Madopar forget to remind patients and family members to take the pills correctly. Pharmacokinetic studies have found that food intake can reduce the speed and extent of levodopa absorption. ^\[[@ref11]\]^ When given Madopar after a standard meal, the peak plasma concentration of levodopa decreases by 30%, the peak time is prolonged, and the extent of absorption is reduced by 15%. Therefore, mentioned the correct way to take Madopar can achieve the full effect of treatment.

In psychiatry, especially in geriatric psychiatry, diagnosis and treatment of depression often centers around somatic symptoms. It is important to keep in mind that the 2010 APA guidelines suggest that "elderly people with depressive disorders should be thoroughly examined for somatic symptoms."^\[[@ref11]\]^ There are some common "somatic symptoms" in this case, insomnia, constipation, and lower limb weakness. But there was another disease underlying these symptoms. Therefore, psychiatrists need to ask about medical history, carefully identify symptoms, and not neglect neurological and physical examinations so as not to miss organic diseases.
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